SYNOPSIS Bacteriological details are given of a patient with chronic purulent bronchitis, who was being followed up during a survey of relapse in chronic bronchitis. A strain of Streptococcus pneumoniae, serotype 10, was isolated from the sputum over a period of six months, followed by a type 47A strain and later a type 28 strain. The patient was receiving prophylactic treatment with tetracycline throughout. The type 10 strain was sensitive to tetracycline in vitro by both the disc diffusion and doubling dilution sensitivity tests and mice infected with this strain were protected by tetracycline. In contrast, both the type 47A and type 28 strains were sensitive by the disc diffusion technique, but showed a low degree of tetracycline resistance by the doubling dilution method; mice infected with both these strains were not protected by tetracycline.
During a survey of relapse in chronic bronchitis, strains of Streptococcus pneumoniae of varying serotypes were isolated from a patient who was receiving prophylactic tetracycline therapy. All the strains appeared sensitive to tetracycline using the routine disc diffusion sensitivity test. This report concerns results of doubling dilution sensitivity tests and of mouse experiments on three of the serotypes.
Materials and Methods
The patient was a male, aged 51 years, with chronic purulent bronchitis. He was receiving prophylactic treatment with tetracycline, 250 mg four times a day, as an outpatient. He was being followed up as part of an investigation into relapse in chronic bronchitis. He was seen at the chest clinic every two months, when sputum was collected for culture. Sputum was also delivered to the laboratory every fortnight and at times of exacerbations.
SPUTUM CULTURE
The sputum was homogenized in sterile deionized water and the homogenate inoculated onto blood agar and heated blood agar plates. These were Received for publication 25 September 1974. incubated at 37°C in an atmosphere of 10% C02 for 18 hours.
Strains of Strept. pneumoniae were identified by optochin sensitivity. All Detection oftetracycline resistance in Streptococcus pneumoniae from all the mice that died and they proved to be of the same serotypes as the infecting strains.
Discussion
The disc diffusion method of testing for antibiotic sensitivity of bacteria (Gould and Bowie, 1952 ) is widely used in routine bacteriological laboratories, since it is relatively quick and large numbers of cultures can be tested against a wide range of antibiotics. However, occasional cultures have appeared sensitive by this method but resistant by a doubling dilution technique (unpublished evidence), when the clinical findings suggested resistance to the drug. The strains of Strept. pneumoniae reported in the present paper were isolated during a wider survey of patients with chronic bronchitis. In this survey all cultures of Strept. pneumoniae were serotyped, and were tested for sensitivity to tetracycline by both the disc diffusion and the doubling dilution techniques.
Two of the three serotypes reported were resistant by the doubling dilution method, although not by the disc diffusion method. Repeat testing up to seven months after isolation showed the resistance to be stable. The failure of tetracycline to protect mice infected with these strains and the fact that the patient was receiving prophylactic tetracycline over the period of isolation suggest that the resistance shown by the doubling dilution method was clinically significant.
The intensive follow up in the investigation mentioned concerned only six patients, including the one referred to in this paper. In none of the other five was a strain of Strept. pneumoniae of a low degree of tetracycline resistance isolated when the patient was not receiving tetracycline therapy. The clinical significance of the tests in vitro could not therefore be verified by the response to tetracycline treatment.
The third strain, serotype 10, was sensitive by both sensitivity tests. The mice infected with this strain were protected by tetracycline, although they were infected with 109 viable organisms and only a single dose of 1 mg tetracycline per mouse was given. This suggests that the strain was truly sensitive to the drug. However, the patient was receiving tetracycline throughout the period of excretion of this type. It is possible that the drug was not being taken in the prescribed dose, as the patient was at home and the administration of the drug could not be supervised. One specimen of sputum did not inhibit Staph. pyogenes when tested by the cup diffusion assay technique. Alternatively, this strain may have been present as a sensitive 'persister', such as the organisms reported by MacDermott (1958) , for which no adequate explanation exists.
Both of the resistant strains were of a 'low' degree of resistance. Previous work with tests for drug sensitivity in tubercle bacilli (Stewart, 1955; Stewart, Hall, Riddell, and Somner, 1962) showed that, when a sensitivity test proved unreliable, strains of 'low' degrees of resistance were the ones most likely not to be detected by the unsatisfactory test. Such strains of 'low' degrees of resistance were shown to be of clinical significance (Stewart and Crofton, 1964) .
The results of the present work and of other unpublished results suggest that if a strain of bacteria appears sensitive by the disc diffusion technique, but clinical results suggest that resistance may be present, a doubling dilution test may detect such resistance. 
